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I 5 ?] ABSTRACT 

A device which eliminates all RF ingress noise from enter- 
ing the CATV network in the upstream communication path 
includes a shunt filter, a detector and a filter with a band- 
width equal to the bandwidth of the upstream communica- 
tion path. The device monitors signals transmitted in the 
upstream bandwidth and detects when a valid upstream 
communication is being transmitted. Upon detection of this 
valid signal, the shunt filter is switched out of the upstream 
communication path to allow the valid transmission to be 
sent. When the end of the valid transmission is detected and 
a predetermined delay has lapsed, the shunt filter is switched 
to block all upstream transmissions in the upstream com- 
munication bandwidth. 

13 Claims, 6 Drawing Sheets 
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FIG. 5 
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FIG. 7 
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ReSST™ £2 SEKS^ ^ rdingly ' *" exists ^ fo < a svstem for 

NOISE KlKZJSS 6 mg bl dlrectional CAFV communication systems by reduc- 

5 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 

1. Field of the Invention The present invention comprises a device which elimi- 
This invention relates generally to cable television com- in ? r ® ss noise at ea ch tap location or at any 

munication systems. More particularly, the invention relates in ? omt Wlthin the CATV communication network from enter- 
to a system which reduces noise ingress in the return mg - comm unication network in the upstream communi- 
communication path of a bidirectional cable television C * tm ? path * ^ device Elites a filter with a bandwidth 
communication system. ec l ual t0 tne bandwidth of the upstream communication path 

2. Description of Related Art J hich ingress noise ener gy at the ta P location. The 
Cable tPiPiri c ,- rt « /r A T\A • - , device monitors the upstream communication path and 
Cable television (CATV) communication networks are is detects when a valid communication sienal is bem7trans 

being increasingly used for applications that require two- mitted. Upon detection of a valids gnaS 

way transmission of data. Bi-directional CATV networks out of the upstream commumcatiof J^^S^ 

™ M ^ r° A T / 0nplaCe 35 the divereit y ° f s ™ has transmission to be sent. When the end of the vaHd £2 s 

grown. Many CATV operators now provide networks which detected, the filter is switched back to block ^ u£m 

support interactive applications, including home banking 20 transmissions in that bandwidth P 

mfd^ Ac-rdmgly, it is an object of the present invention to 

begun to challenge the i^l!^^^^^ f - e ^-cing bi-directional CATV com- 

(RBOCs) by offering telephone service's ovTfc^ net- " fnoJ * ** " ° f 

works. 25 m &rcss noise. 

Although bi-directional CATV networks have hem™ k ^ advanta S es of ^ P rese * invention will 

commonplace, there are J^p^S^S^^ 5?°™ * P ^ t0 *?" ^ iD the art after readin S the 

Plague ^operators in offering iScSt^S oS deSCnPtl ° n ° f * ******* prefelMd embodi —t. 

of the major problems has been ingress noise, which is BRIEF DESCRIPTION OF THE DRAWINGS 
unwanted external signals entering the CATV network at 30 PTr , ■ . , . 

weak points in the network such as shield discontinuities „ i v i , ? ±a& * m ° f a CATV Emission 

faulty connectors and at a consumer's homeTough the the present invention; 

settop termmal. Ingress noise presents an interfering signal ■ simplified block diagram of the communica- 

on the CATV network, thereby degrading or even ehmmat- U ° n P between a subscriber and the headend; 
ing valid signals transmitted over the CATV network. 35 FIG : 3 is the P refe rred embodiment of the ingress noise 

Ingress noise is particularly undesirable in bi-directional reducti £ n device of the present invention embodied in a 

CATV systems since the bi-directional systems are signifi- s ™ scnber ta Pi 

candy more susceptible to noise. In the upstream commu- . 4 1S the device of FIG - 3 included within a weather 

nication path, noise from every point in the CATV network Ught housin Z> 

is propagated, added and amplified in the upstream direc- 40 FIG - 5 ^ the slav ed return-path filter (SRPF) in accor- 

tion. As the signals travel toward the headend of the system dance witn the present invention; 

each line in the CATV system is amplified and added HG. 6 is an alternative embodiment of the SRPF using 

together. It becomes extremely difficult at the headend if not DC signaling; * 

ass isa*— — ^ ^ - - j™^*-*.**.™**^ 

homes where no upstream communication equipment is FIG 9 is a nhiralitv nf f 
presenLThisiimitstheingressnoisesourcestotapLations 50 np^biiffi^ ' ** "» 
corresponding to homes which utilize the upstream commu- 
nication path. Since many of the services offered by CATV DETAILED DESCRIPTION OF THE 
providers are interactive, nearly all homes utilize the PREFERRED EMBODIMENT 

inere nave been attempts in the prior art to overcome the numerals represent like elements throughout 

problems caused 1 by unwanted ingress noise. For example, A bi-directional CATV network including the ingress 

Si! 5 sfsQo'^nd \ 49 fion ^ d P *L N ? S - 5 ' 225 ' D ° iSe fed,1Cti0n device of the P"»«* invention is shown S 

rW 5,142,690 disclose a b.-directional FIG. 1. The CATV network 118 is confkured in a "branch 
CATV communication system which compensates for 60 and tree" configuration" The headend 64* rtt Z L^S 

fromTe J« sr ? by i°T m icating each messa * e ,ree and the ^ te ™°™ 5^2^?S£?£ 

from the settop terminals to the headend over a plurality of trunk and branches. CATV signals ori»na^B aUheheadend 

frequences and time slots. The headend receives and com- 64 are sent to the jl^yrt^StZ^lS^ 
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-n. . nuer 144 is preferably coupled between the siunal 

Tie settop temunal 57 includes a tuner 117, data receiver splitters 143, 145 and each subscriber tap port 138 

110 for receiving communication from the headend 64, and Alternatively, the SRPF 144 could be located between signal 

a data transmitter 112, for permitting a subscriber to com- 10 splitter 142 and signal splitters 143, 145 or between sienal 

dT trLm ^trv Vf* r iV6r U0 3Dd f*? 142 ^ ' he ***** 146 S alS 

oata transmitter 112 may be fixed or frequency agile, uve locations reduce the cost since there are fewer SRPF's 

SS^T", T em re ^ uiremenls - ^ heade nd 64 144 per tap port 138. However, the benefits from using the 
includes at least one frequency agile RF data transmitter/ SRPF 144 will be slightly diminished if utilized in the 
receiver 68 for transmitting data to, and receiving data from, is alternative locations 
the plurality of settop terminal 2-57. A „ shn «, n ■ cr ~ . . , 

shown m FIG. 4, the subscriber tap 132 preferably 

programs (either analog or dSS) and dTtalon fhe tS mven,10n . isshown *> detail in FIG. 5. 

art, the transceiver 68 transmits programming on a plurality 25 Th. a . i. \ 

of CATV broadcast channels L aligned by the CATV downstream bandpass filter 151 permits communi- 

network operator. Additionally, data A channels may be Z, iZn , flf. * *™ thr0Ugh the SRPF 146 

provided for interactive communications. The plurality of ZT«u ST™ '° Se "° P teminal 57 ' 11,6 contml - 

broadcast and data channels are combined by a combiner fi ,,„ ,„ f """Pnaes two filters: a return path block 

(not shown) for transmission over the CATV network 118 30 ■ * ™ path paSS Mler 158 ' ^ block filter 

Although only one settop terminal 57 is shown in FIG 2 it rZ^T^ * ^ ntro ' sl g na l from the ^top terminal 57 to 

should be understood that thousands of settop terminals 57 ? , """^ fiUer 154 when the shvDl filter 155 * 

may communicate with a single headend 64 35 ^ be CXplained fa detail hereinafter ' ^ P ass 

The CATV nctwnrt ii « , - c ..-.m f ' • , , 58 P ennits communications from the settop terminal 

is typically reserved for transmitting signals in the upstream ? ^ Z ^ temmal 57 ' 

communication path from the settop terminal 57 to the 40 ^, KCeiVeS K ansmissions from »■* 

headend 64. Aguard band between 40 and 50 MHz may be £ 7 «, and directs a portion of the RF energy to 

Th» , ■ i „ - functions. First, the detector 156 deactivates the shunt filter 

Tne settop terminal 57 receives video and audio broad- 155, thereby removing shunt filter 155 from tL ,,nl.,n, 
cas* from the headend 64 via a conventional tuner 117 and communication path, lecond SJS^^SZ 

JShfZZ 0 " 8 *!? 1W 11,6 Vide ° and W0Ck filter 157 ° ut ° f the communication pad^ an7st"c e~ 

s it J^T aDd f0rWarded '° ,he televi " « the p3SS filter 158 fato the "!»«««" comLntotoTpSh 

srrs^t , ,d r by ^ when the ^ — 57 

bi-directional CATV communicaton system of th" present TlT^ V™* Wock filfcr 157 15 

inyention, the settop terminal 57 Z ZuteTZl ZnilUts ^Tnv C " ication path ' 1116 

transmitter 112 which enables the settop terminal 57 to m SRPF 146 fiS? , * ene ' 8y downstream of lhe 

transmit communications to the headend 64 over the r fin^n T he UP ^ am C ° mmunication path 

upstr earn communication path. It should be apparent that S gL nd 8 WlthlD * ^ * 

of the components within the CATV network 118 are in . . , , 

bi-directional. In act,ve operation, when the subscriber desires to send an 
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detector 156 Although the shunt filter 155 shorts all fie- and a controllable filter 150, 250. The first shunt filter 155 
quenaes within in a select bandwidth to ground, the block grounds the bandwidth of 8-12 MHz. The second shunt filter 
falter 157 permits transmissions from the settop terminal 57 255 grounds the bandwidth of 15-30 MHz The units 147 

£™ C ^ 246 ™M be individually, where only one type of 

of the filters is well known to those skilled in the art and a 5 service is present, or cascaded when both services are 

detailed discussion of these filters is outside the scope of the present. suites are 

present invention. „_ 

ti^ llr _ t _ , ■ ■ r . me upstream communication path may be divided into 

a "f* ea ™ tra ™ l0E ^ om the sett °P terminal 57 » very small bandwidths, on the order of hundreds of kHz or 

leSS > each ^ which is controlled bj a S££ SRPF t£ 

detector 156. The detector 156 deactivates the shunt filter 10 activation or deactivation of a particulTlRPF may be 

^^^^^ m ^^^^ Performed iD ™<* diffe ™' — s. FofexLplef the 

swL ^ communication path and preamble to a valid transmission may include a timing s gna 

Zh AAr V if lu a T ^^ff^^^nication as a shown in FIG. 8 which would be utilized with the 

pa h. Additionally the detector 156 deactivates the shunt embodiment having a plurality of detectors as showrTin FIG 

filter 155 for the duration of the valid transmission. The 15 9. In this embodiment, in (2r?SteSr Dl 

upstream transmission from the settop terminal 57 will pass signal SI is transmitted in the iSJ^^l^m 

oumut port i« to the headend 64. the detection of this sigQal sequencCj the detectQr 1T ^ 
unce the valid transmission ceases and a pre-determined tivates the corresponding trap filter Fl and activates the 
period thereafter has elapsed, the detector 156 activates the 2 ° corresponding return path pass filter PI. Several pass filters 
shunt filter 155 which will block all further RF transmissions Pl-PH may be activated in parallel utilizing a plurality of 
m the ups ream direction. The detector 156 also causes the corresponding detectors Dl-DN and filters Fl-FN to sup- 
controllable filter 150 to switch the pass filter 158 out of the port multiple service simultaneously. In this manner small 
upstream communication path and the block filter 157 into segments of the upstream bandwidth may be selectively 
the upstream communication path. 25 ^ed. lt should 5e dearIy recognized by tfaose sm&d / 

To prevent any data from being lost while transmitting ia\ the art that a different signaling scheme such as multi-level 
the upstream communication path, the settop terminal 57 / signaling may be utilized. Additionally, each detector may 
?>1ntk preferably transmits a preamble tone or sequence for detec-/ hav e a unique address and the preamble of a valid trans- 
Xti — ^ tl0D by the detector 156 This prevents the loss of data' mission may include the specific address of the detector 
s *f4ot^ should there be a short time delay in deactivating the shunt 30 corresponding to the desired portion of the upstream band- 
filter 155. If a specific preamble tone or signal is used, the width to be used for the transmission 
detector 156 is preferably calibrated to detect thelsjgnalij Although the invention has been described in part by 

Power for the SRPF 146 is supplied from a power inserter making detailed reference to the preferred embodiment, 

on the CATV network 118, or from the settop terminal 57. such detail is intended to be instructive rather than restric- 

Alternatively, power for the SRPF 146 may be derived from tive. It will be appreciated by those skilled in the art that 

the RF energy being transmitted by the settop terminal 57 many variations may be made in the structure and mode of 

using a very high gain switch, such as a MOSFET. operation without departing from the spirit and scope of the 

In an alternative embodiment, shown in FIG. 6, the settop invention as disclosed in the teachings herein, 

terminal 57 may apply a DC voltage to activate or deactivate 40 What ^ claimed is: 

the SRPF 146 when a transmission in the upstream com- A devi ce for selectively passing RF energy in a CATV 

munication path is desired. The DC block 161 prevents the communication path from a settop terminal to a headend, 

DC signal from proceeding upstream. The detector 163 comprising: 

detects the DC current or voltage and activates the trap filter monitoring means for monitoring a selected bandwidth 

155 as required. ^ within the communication path; 

Although the SRPF 146 has been described as being detecting means having a unique address, responsive to 

located upstream of the subscriber tap 138, those of skill in said monitoring means, for detecting a valid commu- 

the art should clearly recognize that the SRPF 146 may also nication signal transmitted from the settop terminal 

be located between the tap 138 and the subscriber's home, within at least a portion of said bandwidth, wherein said 

inside the subscriber's home or even integrated as part of the 50 vali d communication signal includes' the unique 

settop terminal 57. The SRPF 146 may also be located at any address of said detecting means- and 

cS£^ ^ ^ hCadend 64 ° n fi^er means, responsive to said detecting 

t "i n ■ 1 means > for P a ssingRF energy in said bandwidth portion 

QDDni «° alternatlve em bodiment shown in FIG. 7, the when a valid communication signal has been detected 

WF 158 suppom multiple frequency bands with multiple 55 and blocking all RF energy within said bandwidth 

detectors 156, 256 and multiple sampling filters 154, 254. portion with a shunt filter when a valid communication 

ine upstream communication path may be partitioned signal has not been detected. 

between various pieces of equipment in the subscriber's 2. The device of claim 1 further comprising a bandpass 

premises which may desire upstream communication path filter for permitting uninterrupted transmission of RF signals 

access but are unrelated to each other. By partitioning the 60 over a second portion of said selected bandwidth 

bandwidth, one class of service does not suffer any degra- 3. The device of claim 2 wherein said controllable filter 

dation ot ingress noise due to the presence of other classes means further comprises 

of service, ^r example, if cable telephony equipment a DC signaling block. 

v c^ut^e te^2 K"f?f ™™ 4 - *"* ^ ° f daim 1 Whe ™ said RF ^ergy com- 

™ T M,™ Z bandwidth > * e SRPF 158 65 prises said valid communication signal. 

niter 154, 254, a detector 156, 256, a shunt filter 155, 255 path is divided into a plurality of subbands and said moni- 
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toring means monitors a first selected subband within the 
communication band; the device further comprising: 
second monitoring means for monitoring a second 

selected subband within the communication path; 
second detecting means having a second unique address, 
responsive to said second monitoring means, for detect- 
ing a second valid communication signal transmitted 
within at least a portion of said second subband, 
wherein said second valid communication signal in said 
second subband includes the second unique address of 
said second detecting means; and 
second controllable filter means, responsive to said sec- 
ond detecting means, for selectively passing RF energy 
in said second subband when said second valid com- 
munication signal has been detected within at least a 
portion of said second subband. 

6. The device of claim 1 wherein said valid communica- 
tion signal has an associated preamble and said 

detecting means detects said preamble to determine if said 
valid communication signal is within said bandwidth. 

7. The device of claim 6 further comprising a bandpass 
filter for permitting uninterrupted transmission of RF signals 
over a second selected bandwidth. 

8. The device of claim 6 wherein: 

the preamble contains an address; and 

the controllable filter means passes the RF energy within 
said bandwidth portion when the preamble address is 
detected and corresponds to the unique address of the 
detecting means. 

9. The device of claim 6 wherein the communication path 
is divided into a plurality of subbands, and valid signals with 
preambles are transmitted on at least one of the subbands; 
the device comprising a plurality of: 

monitoring means, each monitoring means for monitoring 
a subband within the communication path; 

detecting means, each detecting means responsive to a 
respective monitoring means, for detecting the respec- 
tive preamble within the respective subband; 

controllable filter means, each filter means responsive to 
a respective detecting means, for passing the respective 
subband when the respective preamble has been 
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detected to allow all of a valid signal associated with 
the respective preamble to pass through the device; and 
further comprising a bandpass filter for permitting unin- 
terrupted transmission of subbands within the plurality 
of subbands. 

10. A device for selectively passing RF energy over a 
CATV communication path from a settop terminal to a 
headend having a plurality of subbands comprising: 

a plurality of monitoring means, each having a unique 
address and each for monitoring a different selected 
subband within the communication path; 

a plurality of detecting means, each responsive to one of 
said monitoring means, for detecting a valid commu- 
nication signal transmitted from a settop terminal 
within the selected subband, wherein said valid com- 
munication signal includes the unique address of at 
least one of said monitoring means; and 

a plurality of controllable filter means, each responsive to 
one of said detecting means, for passing RF energy 
over the selected subband when a valid communication 
signal has been detected within the selected subband 
and blocking all RF energy within said bandwidth 
portion with a shunt filter when a valid communication 
signal has not been detected within the selected sub- 
band. 

11. A device for selectively passing RF energy in a CATV 
communication path from a settop terminal to a headend 
responsive to a transmitted DC signal, transmitted within 
said path, which indicates when to pass the RF energy 
comprising: 

detecting means for detecting the transmitted DC signal 

from the settop terminal; and 
filter means, responsive to said detecting means, for 

selectively passing RF energy as indicated by the DC 

signal. 

12. The device according to claim 11 further comprising 
a DC signaling block to prevent passing of the DC signal 
along the communication path. 

13. The device according to claim 12 wherein the filter 
means comprises a shunt filter for blocking all RF energy 
within a selected bandwidth. 
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